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(54) PRINTING INK COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a solvent-based I 
printing ink for plastic films which suffers no yellowing 
and is capable of retaining a high gloss by incorporating 
titanium stearate as a crosslinking agent into a 
hydroxylic resin such as a polyamide or cellulosic resin. 
SOLUTION: A pigment, a hydroxylic resin, an organic 
solvent, and a crosslinking agent which is either a 
titanium stearate compound (a) represented by the ' 
formula (wherein X1 to X4 each is a 3-1 8C alkyl or acyl, O-X* 
provided that at least one of these is stearate) or a 
polymer thereof are compounded to produce a printing 
ink for plastic films. The binder resin is mostly a • 
polyamide resin or a cellulose derivative. This polyamide 
resin is mostly obtained by reacting a polymerizable fatty 1 

acid with an amine. Use of the compound (a) is effective in improving long-term stability and 
heat resistance and preventing adhesion to a heat sealer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Printing ink constituent characterized by containing at least one sort of the titanium stearate 
compound shown by the following general formulas (1) and (2) as a titanium system cross linking agent 
in the printing ink constituent which mainly consists of a pigment, hydroxyl-group content resin, an 
organic solvent, and a titanium system cross linking agent : 

0 — X i 

i 

X, -O-T i -0-X« . (1) 

I 

O-Xa 

0-X« O-Xi.m 

1 I 

X 5 -0-T i , ^ • • . -O-T i . -0-X 2 , +e • • -HR5* (2) 
I I 
O-Xt 0-X 2 „ +5 

Here, it sets to a general formula (1) and is XI -X4. A carbon atomic number is the alkyl group or acyl 
group of 3-18, and at least one of them is a CI 7H35CO-radical. moreover, a general formula (2) -- 
setting ~ X5 -X2n+6 - a carbon atomic number - the alkyl group of 3-18, or an acyl group - it is - the 
inside of it - /4 piece at least (2n+2) is a C17H35CO-radical. In addition, n is the integer of 2-10 and 
expresses the number of the titanium atoms contained in a molecule. 

[Claim 2] The printing ink constituent according to claim 1 using polyamide resin and/or a cellulosic as 
said hydroxyl-group content resin. 

[Claim 3] The printing ink constituent according to claim 1 or 2 which contains said titanium stearate 
compound 0.1 to 5% of the weight in an ink constituent. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Maintaining more detailed high gloss about a solvent nature printing ink 
constituent, this invention does not have yellowing and relates to the solvent nature printing ink 
constituent for plastic film excellent in thermal resistance, an adhesive property, and viscosity stability 
with the passage of time. 
[0002] 

[Description of the Prior Art] As binder resin of the various printing ink for plastic film, polyamide resin 
and a cellulosic are used well. For example, although there are many things of the easy configuration 
(front printing printing method) of ink being printed by only the side front of a plastic film base 
material, and not being printed with the bag of confectionery or rice by the background in contact with 
food, generally the binder resin of the printing ink used for this front printing application is the 
independent system of polyamide resin, or a concomitant use system with a cellulosic. 
[0003] This is because the engine performance required of the printing ink for front printing is mainly 
gloss, an adhesive property, thermal resistance, etc., and gloss and an adhesive property with good 
polyamide resin, and a cellulosic give good thermal resistance to ink. However, it is difficult to obtain 
the ink constituent which thermal resistance sufficient by the independent system of polyamide resin is 
not obtained, and there is an inclination for the adhesive property over the gloss and the various films of 
ink to fall by the concomitant use system with a cellulosic, and is satisfied only with these systems of 
high thermal resistance, and gloss and an adhesive property at coincidence. 

[0004] Then, although the vehicle for printing ink which added alkyl titanate to specific polyamide resin 
is indicated by JP,63-90583,A as an approach of raising thermal resistance, when the addition of alkyl 
titanate increases, there is a problem of the viscosity stability in yellowing and the passage of time of ink 
falling. The present condition is that the printing ink constituent which does not have yellowing and was 
excellent in both thermal resistance an adhesive property and viscosity stability with the passage of time 
is not obtained maintaining high gloss from such a reason. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
outstanding printing ink constituent which solved said trouble, and is offering the printing ink 
constituent which does not have yellowing and is excellent in both thermal resistance an adhesive 
property and viscosity stability with the passage of time, with high gloss maintained. 
[0006] 

[Means for Solving the Problem] That is, this invention relates to the printing ink constituent 
characterized by containing at least one sort of the titanium stearate compound shown by the following 
general formulas (1) and (2) as a titanium system cross linking agent in the printing ink constituent 
which mainly consists of a pigment, hydroxyl-group content resin, an organic solvent, and a titanium 
system cross linking agent. 
[0007] 
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Here, it sets to a general formula (1) and is XI -X4. A carbon atomic number is the alkyl group or acyl 
group of 3-18, and at least one of them is a C17H3 SCO-radical, moreover, a general formula (2) - 
setting - X5 -X2n+6 -- a carbon atomic number - the alkyl group of 3-1 8, or an acyl group - it is ~ the 
inside of it - /4 piece at least (2n+2) is a C17H35CO-radical. In addition, n is the integer of 2-10 and 
expresses the number of the titanium atoms contained in a molecule. 

[0008] As the good mode, it is related with the printing ink constituent which contains said titanium 
stearate compound 0.1 to 5% of the weight in an ink constituent as a titanium system cross linking 
agent, using polyamide resin and/or a cellulosic as hydroxyl-group content resin. 
[0009] 

[Embodiment of the Invention] As compared with the alkyl titanate currently used from the former, its 
crosslinking reaction rate is slow, the titanium stearate compound used by this invention is made into the 
purpose of this invention, and also improvement in the viscosity stability in the passage of time and 
prevention of yellowing are possible for it, without reducing the engine performance. Furthermore, since 
the mold release operation is high as compared with the titanium salt of alkyl titanate or lower fatty acid, 
a titanium stearate compound has the antisticking effectiveness to hot platens, such as a heat sealer of an 
ink constituent, at the time of **** of printed matter other than the heat-resistant improvement 
effectiveness by bridge formation. Therefore, a titanium stearate compound is more little, is a cross 
linking agent which has the effectiveness of giving high thermal resistance, and can also aim at 
improvement in the viscosity stability in the passage of time of an ink constituent, and prevention of 
yellowing. 

[0010] This invention is explained in more detail below. 

1) the titanium system cross linking agent by which it is most characterized with the ink constituent of 
titanium system cross linking agent this invention is a titanium stearate compound shown by the 
following general formulas (1) and (2), and is independent - or it can be mixed and used. 
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Here, it sets to a general formula (1) and is XI -X4. A carbon atomic number is the alkyl group or acyl 
group of 3-18, and at least one of them is a C17H35CO-radical. moreover, a general formula (2) - 
setting X5 -X2n+6 ~ a carbon atomic number -- the alkyl group of 3-18, or an acyl group - it is - the 
inside of it - /4 piece at least (2n+2) is a C17H35CO-radical. In addition, n expresses the number of the 
titanium atoms contained in a molecule for the integer of 2-10. 

[001 1] As a titanium stearate compound expressed with a general formula (1), tree i-propoxytitanium 
monostearate, G i-propoxytitanium distearate, tree n-butoxytitanium monostearate, G n-butoxytitanium 
distearate, screw (2-ethylhexyloxy) titanium distearate, distearyl oxy-titanium distearate, etc. can be 
mentioned. As a titanium stearate compound expressed with a general formula (2), the polymer of 2-10 
of the above-mentioned titanium stearate, the polymer of 2-10 of the above-mentioned titanium stearate, 
and alkyl titanium and other titanium reed rates, etc. can be mentioned. 

[0012] the titanium atomic number by which the titanium stearate compound expressed with a general 
formula (2) is contained in a molecule here - 2-10 - it is 2-5 preferably. If a titanium atomic number 
exceeds 10, the solubility of the titanium stearate compound itself falls, and viscosity stability falls 
between the mothballs of ink, and it is not desirable. Moreover, if the carbon atomic number of the alkyl 
group of XI -X2n+6 or an acyl group increases more than 18, solubility may fall according to the class 
of solvent used with an ink constituent, and it is not desirable. 

[0013] The titanium stearate compound expressed with the above general formula (1) and (2) is 
replaceable functional -group XI -X4 from a heat-resistant field. And it is necessary for 25% or more of 
X5 -X2n+6 to have a C17H3 SCO-radical. In addition, although the titanium stearate compound which 
has many C17H35CO-radicals in intramolecular is more advantageous in respect of thermal resistance, 
since it produces disadvantage in respect of solubility, it is desirable to use a good solvent for the solvent 
of an ink constituent. Toluene etc. is used as a solvent of these titanium stearate compound itself, and it 
is usually used with the solution which is about 25 - 75 % of the weight. 

[0014] 2) As a pigment used with the ink constituent of pigment this invention, inorganic, organic, or 
the extender which can generally be used with solvent nature rotogravure ink can be used. As an usable 
inorganic pigment, titanium oxide, red ocher, antimony red, cadmium red, cadmium yellow, cobalt blue, 
Berlin blue, ultramarine blue, carbon black, a graphite, etc. can mention soluble azo pigment, insoluble 
azo pigment, an azo lake pigment, a disazo condensation pigment, a copper-phthalocyanine pigment, a 
condensation polycyclic pigment, etc. as an organic pigment here. As a still more nearly usable 
extender, a calcium carbonate, kaolin clay, a barium sulfate, an aluminum hydroxide, talc, etc. can be 
mentioned. 

[0015] 3) The hydroxy 1-group content resin used as binder resin with the ink constituent of hydroxyl- 
group content resin this invention is mainly polyamide resin and/or a cellulosic. 

- Make aliphatic series, an alicycle group, aroma aliphatic series and independent or mixture of aromatic 
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series poly amine, and the amine component that may contain a part of first class and the second class 
monoamine further mainly react as usable polyamide resin by polyamide resin this invention with a 
polymerization fatty acid and the acid component which may contain a part of aliphatic series, alicycle 
group and aromatic series dicarboxylic acid, and aliphatic series monocarboxylic acid further. 
[0016] Here, generally, a carbon number is obtained by the unsaturated fatty acid of 16 to 22, or the 
polymerization of the ester, and a polymerization fatty acid contains a a little salt machine nature fatty 
acid, a dimerization polymerization fatty acid, a 3 quantification polymerization fatty acid, etc. 
Moreover, as aliphatic series dicarboxylic acid, isophthalic acid, a terephthalic acid, etc. can be 
mentioned as dicarboxylic acid of aromatic series, such as cyclohexane dicarboxylic acid, as alicycle 
group dicarboxylic acid, such as a succinic acid, an adipic acid, an azelaic acid, and a maleic acid. 
Furthermore, as aliphatic series monocarboxylic acid, an acetic acid, stearin acid, oleic acid, linolic acid, 
etc. can be mentioned. 

[0017] On the other hand, as aliphatic series polyamine of the amine components, aliphatic series 
polyamine, such as aliphatic series diamines, such as ethylenediamine, propylenediamine, a 
hexamethylenediamine, and methylamino propylamine, diethylenetriamine, and triethylenetetramine, 
can be mentioned, and cyclo hexylene diamine, isophorone diamine, etc. can be mentioned as alicycle 
group polyamine. Moreover, as aroma aliphatic series polyamine, a phenylenediamine, diamino 
diphenylmethane, etc. can be mentioned as xylylene diamine and aromatic series polyamine. 
[0018] Furthermore as the first class and the second class monoamine, a butylamine, an octyl amine, 
diethylamine, monoethanolamine, mono-propanolamine, diethanolamine, dipropanolamine, etc. can be 
mentioned. When using only especially polyamide resin as the binder resin of ink, in order to give a 
cross linking agent and reactivity, alkanolamine is used as the first class or the second class monoamine 
component, and the polyamide resin which has a hydroxyl group in intramolecular is used together. As 
an approach of compounding polyamide resin from the above acid component and amine component, it 
is desirable 0.9/1 .0 / 0.9, and to consider as 1 .0/1 .0 preferably and to make 1 60-280 degrees C of 
reaction temperature the ratio of the carboxyl group/amino group of a reaction component react under 
reduced pressure of lOOtorr extent in a culmination as 180-230 degrees C preferably. [ 1.0-1.0 ] 
[0019] - As an usable cellulosic, methyl cellulose, ethyl cellulose, etc. can be mentioned as a 
nitrocellulose and a low-grade acyl group substitution product as a nitro group substitution product by 
cellulosic this invention as low-grade alkyl group substitution products, such as cellulose acetate and 
cellulose acetate propionate. Although the thing of the range used with a usual coating and a usual ink 
constituent can also use this invention convenient whenever [ molecular weight / of these cellulosics /, 
or permutation ] etc., when using only a cellulosic as a binder of ink, whenever [ permutation / about 30 
- 85% of] is desirable as what has a hydroxyl group in intramolecular. Moreover, use of the nitro group 
substitution product from a heat-resistant field is advantageous, and from an adhesive field, since the 
low-grade acyl group substitution product and the low-grade alkyl group substitution product are 
advantageous, it is desirable to use it, choosing suitably according to the purpose of use. 
[0020] 4) As an organic solvent used with the ink constituent of organic solvent this invention, ester and 
those mixture, such as ketones, such as glycol derivatives, such as aromatic hydrocarbon, such as 
alcohols, such as a methanol, ethanol, and propanol, toluene, and a xylene, methyl cellosolve, 
cellosolve, and butyl cellosolve, an acetone, and a methyl ethyl ketone, methyl acetate, and ethyl acetate, 
are mentioned. In addition, aromatic hydrocarbon and ketones are good solvents to the ingredient of the 
ink constituent of this invention. 

[0021] 5) Rosin resin, rosin-phenol resin, terpene resin, ketone resin, petroleum resin, acrylic resin, 
polyurethane resin, etc. can be made to contain as occasion demands in other binder resin this 
inventions. 

6) An additive pan can be made to contain various additives, such as a pigment agent, a plasticizer, 
antistat, and an antiblocking agent, as occasion demands in this invention. 

[0022] 2. The amount of anticipated use of the pigment used with the ink constituent of the presentation 
of ink, the manufacture approach, and operation this invention is about 1 - 50 % of the weight in an ink 
constituent. Moreover, the amount of anticipated use of binder resin is about 5 - 40 % of the weight in 
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an ink constituent, it is the concomitant use system of poly amide resin/cellulosic preferably, and the 
range of the ratio is 1 .0 / 0. 1 - 1 .0/0.5 (weight ratio). 

[0023] It is 0. 1 - 1 .5% of the weight of the range more preferably 0.05 to 5.0% of the weight in an ink 
constituent still more preferably as a content of a titanium stearate compound. Even if the content of a 
titanium stearate compound increases more than 5.0 % of the weight, a significant difference is not seen 
by effectiveness as compared with 5.0% of the weight of a case. The approach of kneading the mixture 
of a pigment agent as an approach of manufacturing the printing ink constituent which consists of the 
above presentation, using a high speed mixer, a ball mill, a sand mill, attritor, or a ball mill said binder 
resin, a pigment, an organic solvent, and if needed, and adding the remainder of a further predetermined 
ingredient and mixing is common. 

[0024] Moreover, the printing ink constituent of this invention can be printed to plastic film with flexo 
one or a gravure method. As plastic film printed here, it is various films, such as a polyolefine system, a 
polyester system, a nylon system, and a cellophane system, and that by which surface treatment was 
especially carried out [ corona discharge treatment ] is more suitable. The printing ink constituent of this 
invention shows good viscosity stability also in a mothball, and the package bag by which front printing 
printing was carried out has good thermal resistance and a good adhesive property. 
[0025] 

[Example] Hereafter, although it explains more concretely that this invention is also at an example, this 
invention is not limited to this. In addition, especially, as long as there is no notice, the "weight section" 
and "% of the weight" are expressed the "section" and"%." 

After carrying out churning mixing of the 30% of the partially aromatic solvents 30% [ of titanium 
oxide ], 6% [ of polyamide resin ], and nitrocellulose 4% among the ink presentations of the preparation 
table 1 of examples 1 -9 and the examples 1-4 of a comparison, it kneaded for 30 minutes with the red 
devil mold paint conditioner, addition mixing of further following titanium system cross linking agent 
A-J and other ingredients was carried out, and the ink constituent of examples 1-9 and the examples 1-4 
of a comparison was prepared. 
[0026] 
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iC 3 H 7 -0-(-Ti-0-)io-iC 3 H 7 
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0-C0Ci 7 H 35 
iC 3 H 7 -0-(-Ti-0-)i 2 -iC 3 H 7 
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In addition, as titanium oxide, LEO MAIDO S2600 (Kao Corp. make) was used as TIPAQUE R-900 
(Du Pont make) and polyamide resin, and nitrocellulose HIG 1/2 (Asahi Chemical Co., Ltd. make) was 
used as a nitrocellulose. 

[0027] The thermal resistance of evaluation trial each trial ink constituent of examples 1-9 and the 
examples 1-3 of a comparison, an adhesive property, viscosity stability with the passage of time, and the 
existence of yellowing were examined with the following test methods, and the evaluation result was 
shown in Table 1 . 

[0028] The heat-sealing testing machine equipped with the hot platen which has a 80-160-degree C heat 
inclination after printing heat resistance test ink by the hand PURU fur on a 30-micrometer biaxial- 
stretching polypropylene film is used, and they are a printing side and aluminum foil 1.6kg/cm2 By the 
pressure, it pressed for 2 seconds. The thermal resistance of trial ink was evaluated from the minimum 
temperature which the ink of a printing side transfers to aluminum foil. 

B:140 degrees C or more of things A: 160 degrees C or more, C:120 degrees C or more of less than 160- 
degree C things, D:100 degrees C or more of less than 140-degree C things, the thing of less than E:100 
degrees C of less than 120-degree C things [0029] After printing adhesive trial ink by the hand PURU 
fur on the 30-micrometer biaxial-stretching polypropylene film and carrying out warm air desiccation, 
the cellophane tape was stuck on the printing side and the degree to which the printing coat when 
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removing this quickly exfoliates from a film to the adhesive property was evaluated. 
A: D in which 20% or more and less than 50% exfoliate from a film as a rate of surface ratio of 
C:pnnting coat in which less than 20% exfoliates from a film as a rate of surface ratio of B printing coat 
in which a printing coat does not exfoliate at all from a film : 50% or more exfoliates from a film as a 
rate of surface ratio of a printing coat. [0030] 40 degrees C of viscosity stability test ink with the passage 
of time - from the viscosity change before and behind the passage of time during seven days (ink 
viscosity measurement data in 30rpm of a Brookfield viscometer) - passing - the time - viscosity 
stability - it evaluated. 

A: D whose viscosity ratios in front of C:passage of time after / passage of time whose viscosity ratios in 
front of Brassage of time after / passage of time whose viscosity ratio in front of the passage of time of 
after / passage of time is less than 1 .5 are 1 .5 or more and less than 2.0 are 2.0 or more and less than 
3 .0 : the viscosity ratio in front of the passage of time of after / passage of time is 3 .0 or more [003 1 1 
The existence of yellowing after the passage of time is visually observed for seven days at 40 degrees C 
of the existence trial ink of yellowing. 

A: with no yellowing B: - yellowing - **** [0032] In addition, an adhesive property and the viscosity 
stability with the passage of time of the thermal resistance needed by this invention are the ranks more 
than C more than D. 
[0033] 

[Table 1] 
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[0034] 

[Effect of the Invention] As mentioned above, as the example was given and shown, the printing ink 
constituent specified by this invention is a printing ink constituent which does not have yellowing and 
was excellent m both thermal resistance an adhesive property and viscosity stability with the passage of 
time. ' fe 
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